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(54) Radio station tuning system 

(57) A radio station tuning system enables a radio 
receiver installed in a vehicle to be automatically tuned 
to a radio station offering a desired program. In the sys- 
tem, a controller receives data recognized by a speech 
recognizing unit and a current position of the vehicle de- 
tected by a navigation unit, provides the data to a com- 
munication unit turns a radio receiver on or off, and 
tunes the radio receiver to a desired radio station. The 
communication unit sends data to a base station data 
via a vehicle telephone line. Receiving the data, the 
base station has access to its data base storing program 
data (e.g. broadcasting time, frequencies and so on), 
retrieves desired data, and transmits them to the vehi- 
cle. The controller automatically tunes the radio receiver 
to the desired radio station on the basis of the received 
data. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a radio station tun- 
ing system enabling automatic tuning of a radio receiver 
to a desired radio station. 

Description of the Prior Art 

There is known a radio receiver which is installed in 
a vehicle or the like, includes a memory for storing fre- 
quencies of locally receivable radio stations, and which 
is tuned to a desired radio station on the basis of the 
stored data. 

It is conceivable to automatically tune such a radio 
receiver to a radio station offering programs of specific 
genres. However, a driver or listener cannot know of the 
presence of a local radio station offering programs of a 
desired kind until the listener has searched for it in an 
area where the vehicle is running. Thus, the foregoing 
radio receiver is disadvantageous in this respect. 

Japanese Patent Laid-Open Publication No. Hei 
6-112,855 has proposed a radio station identifying ap- 
paratus. In this apparatus, when a vehicles travels from 
one area to another area having a different name, a new 
area name is entered. Thus, frequencies of radio sta- 
tions are separately read from a data memory in accord- 
ance with kinds of programs. Then, indicators which cor- 
respond to respective kinds of programs are selectively 
operated. This enables the listener to know, at a glance, 
radio stations offering particular kinds of programs 
which are present in the area. Further, the radio receiver 
will be tuned to a desired radio station by inputting an 
area name. 

In many countries, most radio stations usually offer 
different programs on an hourly basis, and a few radio 
stations offer programs of specific kinds all day long. 
Therefore, there is a problem in such countries that lis- 
teners sometimes cannot listen to programs of a specific 
kind via the radio receiver of the prior art. 

At present, the radio receiver is essentially unidirec- 
tional (i.e. it only receives programs from radio stations). 
For instance, there may be another problem that the lis- 
tener may be tired of listening to an ordinary program 
when they encounter traffic congestion and remain 
tuned to a particular radio station. 

Summary of the Invention 

The present invention is conceived so as to over- 
come the foregoing problems of the prior art, and is in- 
tended to provide a radio station tuning system, which 
enables a radio receiver to be tuned to a radio station 
offering a program of a desired kind even when a driver 
or listener is present in an area where a plurality of radio 



2 

stations offer ordinary programs. 

in order to accomplish the foregoing object, there is 
provided a radio station tuning system comprising: a ra- 
dio receiver; a first transmitter for transmitting a request 
s message concerning radio programs to a base station; 
a first receiver for receiving broadcasting data from the 
base station; a second receiver for receiving the request 
message; a data base for storing contents of broadcast- 
ing programs; and a second transmitter for selecting a 
10 radio station in accordance with the request messages 
and sending radio station data including frequency data 
and broadcasting time data of the selected radio station. 
The second receiver, second transmitter, and data base 
are installed in the base station. 

A user informs the base station of his desired radio 
program (i.e. a request message) using the first trans- 
mitter. The base station searches for, from a data base, 
a radio station which is offering or is going to offer the 
requested program, and provides the first receiver with 
data concerning a frequency of the radio station and 
broadcasting time. The radio receiver will be tuned to 
the radio station which offers the desired program. The 
driver can easily enjoy his desired program such as mu- 
sic at a specified time, even when there are few radio 
stations which offer programs of specific kinds all day 
long. 

The radio station tuning system further includes a 
radio receiver control unit for tuning the radio receiver 
to the frequency of the selected radio station. 

The user simply transmits his request message to 
the base station, thereby making it possible to listen to 
his desired program via the radio receiver automatically 
tuned to a radio station. 

The request message contains sequential data, the 
radio station data include sequential data concerning a 
plurality of radio stations, and the radio receiver control 
unit sequentially tunes the radio receiver to each fre- 
quency indicated in the radio station sequential data. 

When the user wishes to sequentially listen to a plu- 
rality of programs of different kinds, a sequential request 
message is sent to the base station. The base station 
returns sequential data on radio stations. The radio re- 
ceiver is sequentially tuned to frequencies of radio sta- 
tions offering the desired programs, so the user can en- 
joy his desired programs one after another. 

The radio station tuning system further includes a 
current position detecting unit for detecting a current po- 
sition of the vehicle. The first transmitter transmits de- 
tected current position data to the base station. The sec- 
ond transmitter of the base station provides the first re- 
ceiver with the radio station data in accordance with the 
current position. 

This arrangement enables the base station to iden- 
tify a radio station which is accessible to the user. Even 
when the vehicle travels to a new area where the previ- 
ously identified radio station is not accessible to the us- 
er, the user can obtain data concerning a new radio sta- 
tion by sending his current position to the base station. 
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The base station further includes a third transmitter 
for transmitting the request message to the selected ra- 
dio station. 

When the user's request message also includes a 
request for a radio station, the base station transfers the 
request message to the radio station. The base station 
receives, data concerning the radio station which can 
meet the request, and provides them to the user. Thus, 
the user can enjoy music or the like offered in accord- 
ance with request. 

Preferably the radio receiver, the first transmitter 
and the first receiver are installed in the vehicle. 

Brief Description of the Drawings 

The present invention will become more apparent 
from the following detailed description of presently pre- 
ferred embodiments when taken in conjunction with the 
accompanying drawings. 

Fig. 1 is a block diagram showing the configuration 

of a radio station tuning system according to a first 

embodiment of the present invention; 

Fig. 2 is a flowchart showing an operation sequence 

of units installed in a vehicle; 

Fig. 3 is a flowchart showing an operation sequence 

of a base station; and 

Fig. 4 shows the configuration of a radio station tun- 
ing system according to a second embodiment of 
the invention. 

Detailed Description of the Preferred Embodiments 
Embodiment 1: 

Referring to Fig. 1 , a radio station tuning system 
comprises a microphone 1 0, a speech recognizing unit 
1 2, a controller 1 4 t a radio receiver 16 with an electronic 
tuner, a communication unit 18, and a navigation unit 
20, all of which are installed in a vehicle 100. The navi- 
gation unit 20 includes a GPS receiver or the like for 
detecting a current position of the vehicle 100. Further, 
the radio station tuning system includes a base station 
200. 

The controller 14 includes a CPU, a memory and 
an I/O interface, and it receives not only recognition data 
from the speed recognizing unit 12 but also data con- 
cerning the current position of the vehicle 100 from the 
navigation unit 20, provides these data to the commu- 
nication unit 18, and turns the radio receiver 16 and the 
electronic tuner on or off in accordance with data re- 
ceived from the communication unit 18. The communi- 
cation unit 18 transmits the data to the base station 200 
via a vehicle telephone line. The base station 200 re- 
ceives the data from the vehicle 1 00, and includes a data 
base 210, which stores data concerning radio programs 
(such as broadcasting time and frequencies assigned 
to respective radio stations). The base station 200 has 
access to the data base 210 whenever necessary, and 
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provides the requested data to the vehicle 100. 

The radio station tuning system operates in the se- 
quences shown in Figs. 2 and 3, i.e. Fig. 2 relates to the 
sequence of the units in the vehicle 100 while Fig. 3 re- 
5 lates to the sequence in the base station 200. First of 
all, the driver of the vehicle 100 verbally inputs a request 
message concerning a program of a desired kind and 
so on. The speech recognizing unit 12 recognizes the 
request message, and outputs it to the controller 14 
10 (step S1 01 ). The controller 1 4 receives data on a current 
position of the vehicle from the navigation unit 20 (step 
S102), has access to the base station 200 (step 103), 
and sends the base station 200 the request message 
from the speech recognizing unit 1 2, the current position 
is of the vehicle 100 detected by the GPS of the navigation 
unit 20, and an identification code ID of the vehicle 100 
(step S104). These data may be in any format, e.g. they 
may comprise a vehicle identification code block, a po- 
sitional data block, and a request block. The recognized 
20 verbal message may be stored in the form of command 
in the request block. 

Referring to Fig. 3, the base station 200 receives 
the data from the vehicle 100, retrieves a program table 
from the data base 210 in accordance with the request 
25 message (concerning the kind of program) and the cur- 
rent position of the vehicle 100 (step S201), and pro- 
vides the vehicle 100 with data concerning the broad- 
casting time of the requested program and a frequency 
of a radio station offering the program (step S202). 
30 Returning to Fig. 2, the communication unit 18 re- 
ceives the data concerning the broadcasting time and 
the frequency of the radio station offering the program 
(step S 1 05). The controller 1 4 checks wheth er or not the 
desired program is on air (step S106). When the desired 
35 program is on air, the radio receiver 1 6 is turned on and 
is automatically tuned to the radio station offering the 
program (step S1 07). Conversely, when the desired pro- 
gram is not on air, the controller 14 schedules the pro- 
gram, indicates this on a display (not shown) (step 
40 S108), and stores the broadcasting time and the fre- 
quency of the radio station in the memory (step S109). 
The controller 14 sets the appointed time based on the 
broadcasting time stored in the memory, and when the 
appointed time is reached, the controller 14 will turn on 
45 the radio receiver 1 6 and automatically tune it to the fre- 
quency of the radio station. 

Thus, the driver simply inputs his verbal request via 
the microphone 10, and can listen to the desired pro- 
gram (e.g. a base ball game) from a local radio station 
50 in an area where the vehicle is currently running. 

When the controller 14 determines that the vehicle 
100 is not running in an area where the desired program 
is receivable, on the basis of area information from the 
base station 200 and the current position data from the 
55 navigation unit 20, the radio station tuning system may 
be configured such that it automatically has access to a 
nearest base station unless the driver does not input a 
new request. 
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It is assumed here that the driver wishes to sequen- 
tially listen to a plurality of programs (e.g. rock music, 
classical music, and baseball games). In such a case, 
the controller 14 provides the base station 200 with re- 
quest messages as sequential data. The sequential da- 
ta may comprise commands RR, RC and RB which are 
sequentially stored in the request block of the data for- 
mat. For instance, RR denotes rock music, RC denotes 
classical music, and RB denotes baseball games. The 
base station 200 selects a plurality of radio stations in 
accordance with the sequential request messages (e.g. 
a radio station A for the rock music, a radio station B for 
the classical music, and a radio station C for the baseball 
game), and provides them to the vehicle 1 00 as sequen- 
tial data. The controller 14 of the vehicle 100 produces 
a station tuning routine (frequencies of the radio stations 
to be tuned to, as a time constant), and sequentially 
tunes the radio receiver 1 6 to the desired radio stations. 
Specifically, the radio receiver 16 is tuned to the radio 
station A at a time t 1t to the radio station B at a time t 2 , 
and to the radio station C at a time t 3 . The driver can 
listen to the desired programs via the radio receiver 16. 
Thus, the driver will be able to enjoy driving while listen- 
ing to the desired programs as they had been created 
by themselves. 

It is also possible to specify radio stations offering 
programs of desired kinds using a display and a selector 
switch in place of the microphone 10 and the speech 
recognizing unit 12. Further, the current position of the. 
vehicle 100 can be detected by identifying a nearest 
base station instead of using the navigation unit 20. The 
nearest base station can be used to denote the current 
position of the vehicle 100. 

Embodiment 2: 

A radio station tuning system according to a second 
embodiment is configured as shown in Fig. 4. In the first 
embodiment, the driver asks the base station 200 to 
search for a radio station offering his desired program. 
According to the second embodiment, the driver has ac- 
cess to a local radio station via the base station so as 
to obtain musical information or regional guidance. 

The vehicle 100 includes the microphone 10 as an 
input unit, a speech recognizing unit 12, a controller 14, 
a radio receiver 1 6, a communication unit 1 8, and a nav- 
igation unit 20. This configuration is similar to the first 
embodiment. When the driver enters data such as his 
name, a name of desired music and so on, the controller 
14 provides the base station 200 with the request mes- 
sage and the identification number ID of the vehicle 1 00. 
The base station 200 selects a local radio station 300 
which seems to best meet the request, on the basis of 
data stored in the data base 210, and transfers the re- 
quest message to the selected local radio station 300. 
The local radio station 300 checks whether or not it can 
satisfy the request. If possible, the local radio station 
300 notifies this to the base station 200. In this case, 



when the local radio station 300 is offering a request pro- 
gram, a person in charge at the radio station 300 will 
notify this to the base station 200. Receiving frequency 
data from the base station 200, the controller 14 turns 
s on the radio receiver 16 when it is inactive, and auto- 
matically tunes it to the frequency notified from the base 
station 200. 

Therefore, a driver who might be tired of listening 
to music on a compact disc or an ordinary radio program 
10 during traffic congestion will be able to enjoy a desired 
program such as music from a nearby radio station, or 
listen to his name read together with his request. This 
will make the driver happier during driving. 

In the second embodiment, it is also conceivable for 
f£ the driver to ask the base station for sightseeing infor- 
mation (e.g. concerning the presence of souvenir shops 
and so on) in addition to a request for the radio station. 
In such a case, the base station 200 provides the vehicle 
100 with the requested sightseeing information (e.g. 
there is a souvenir shop on the left side 200 meters from 
the current position of the vehicle). Receiving the data 
from the base station 200, the controller 1 4 verbally no- 
tifies the data to the driver via a speaker of the radio 
receiver 16, or indicates the data on the display of the 
navigation unit 20. Thus, the driver can obtain regional 
information around the current position of the vehicle 
100. 

In accordance with the present invention, the radio 
station tuning system enables the radio receiver to be 
automatically tuned to a desired radio station offering a 
program of a particular kind, and establishes bi-direc- 
tional communication between the driver and a radio 
station, even when the vehicle is running in an area 
where a plurality of radio stations are present and offer- 
ing a variety of programs on a hourly basis. 

Claims 



40 1. A radio station tuning system comprising: 

(a) a radio receiver for receiving radio wave 
from a radio station; 

(b) first transmitting means for transmitting a re- 
45 quest message concerning radio programs to 

a base station; 

(c) first receiving means for receiving broad- 
casting data from the base station; 

(d) second receiving means for receiving the re- 
s'' quest message, the second receiving means 

being installed in the base station; 

(e) a data base for storing contents of broad- 
casting programs, the data base being installed 
in the base station; and 

55 (f) second transmitting means for selecting a 

radio station in accordance with the request 
messages received by the second receiving 
means and sending radio station data including 
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frequency data and broadcasting time data of 
the selected radio station to the first receiving 
means, the second transmitting means being 
installed in the base station. 

5 

2. The radio station tuning system according to claim 

1, further comprising radio receiver control means 
for tuning the radio receiver to the frequency of the 
selected radio station. 

10 

3. The radio station tuning system according to claim 

2, wherein the request message contains sequen- 
tial data, the radio station data include sequential 
data concerning a plurality of radio stations, and the 
radio receiver control means sequentially tunes the is 
radio receiver to each frequency indicated in the ra- 
dio station data which are sequential. 

4. The radio station tuning system according to claim 

1, further comprising current position detecting 20 
means, wherein the first transmitting means trans- 
mits detected current position data to the base sta- 
tion, and the second transmitting means of the base 
station provides the first receiving means with the 
radio station data in accordance with the current po- 25 
sition. 

5. The radio station tuning system according to claim 
1, wherein the base station further includes third 
transmitting means for transmitting the request 30 
message to the selected radio station. 

6. The radio station tuning system according to claim 

1, wherein the radio receiver, the first transmitting 
means and the first receiving means are installed in 35 
a vehicle. 

7. The radio station tuning system according to claim 
4, wherein the radio receiver, the first transmitting 
means, the first receiving means, and the current 40 
position detecting means are installed in a vehicle, 
and the current position detecting means detects 
the current position of the vehicle. 

8. The radio station tuning system according to claim 4S 

2, wherein the radio receiver control means include 
a memory for storing the broadcasting time and the 
frequency of the radio station, turns on and auto- 
matically tunes the radio receiver when the broad- 
casting time is reached. 50 
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(57) A radio station tuning system enables a radio 
receiver installed in a vehicle to be automatically tuned 
to a radio station offering a desired program. In the sys- 
tem, a controller receives data recognized by a speech 
recognizing unit and a current position of the vehicle de- 
tected by a navigation unit, provides the data to a com- 
munication unit, turns a radio receiver on or off, and 
tunes the radio receiver to a desired radio station. The 
communication unit sends data to a base station data 
via a vehicle telephone line. Receiving the data, the 
base station has access to its data base storing program 
data (e.g. broadcasting time, frequencies and so on), 
retrieves desired data, and transmits them to the vehi- 
cle. The controller automatically tunes the radio receiver 
to the desired radio station on the basts of the received 
data. 



100 



10 



WCR0PH0NE 



12 



SPEECH 
RECOGNIZING 
UNIT 



14 



VEHICLE 



RADIO 
RECEIVER 

~P 

16 



NAVIGATION | 





BASE 210 


STATION. 












BAfX 





Flg.1 



Printed by Jouve. 75001 PARIS (FR) 



A 



EP 0 731 572 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 3G 1426 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
toolalm 



CLASSIFICATION OF THE 
APPLICATION (lnLCl.6) 



US 4 381 522 A (LAMBERT TREVOR) 
26 April 1983 (1983-04-26) 

* abstract * 

* column 1, line 4 - column 2, line 8 * 

* figure 1 * 

US 5 210 611 A (YEE KEEN Y ET AL) 

11 May 1993 (1993-05-11) 

* abstract * 

* column 6, line 54 - column 7, line 57 * 

* figure 1 * 

EP 0 259 970 A (BRITISH BROADCASTING CORP) 
16 March 1988 (1988-03-16) 

* abstract * 

* figure 4 * 

US 4 393 277 A (BESEN PETER D ET AL) 

12 July 1983 (1983-07-12) 

* abstract * 

* column 2, line 68 - column 3, line 27 * 

* figure 1 * 



1-3,6,8 



1,2,6,8 



1,2,6,8 



H04H1/00 
H04Q7/22 
H03J1/0O 



TECHNICAL FIELDS 
SEARCHED (IntQ.6) 



H04H 

H04N 
H03J 
H04Q 



The present search report has been drawn up for aD claims 



THE HAGUE 



Dale a! compl* ion of the aesroh 

24 August 1999 



Simon, V 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly movant if combined with another 

document of the eame category 
A : technological bacKground 
O : non-written diaoJocura 
P : intermediate document 



T : theory or prinople underlying the invention 
E ; earlier patent document, but pub Da hod on, or 

after the filing dote 
D : document oited in the appJbation 
L : document oted for other reaiona 



a : member of the tome patent (ornay, 
document 



2 



EP 0 731 572 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 96 30 1426 



This annex lists the patent family members relating to the patent documents oited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office to in no way liable for these particulars which are merely given for the purpose of information. 

24-08-1999 



Patent document 
cited In search report 


Publication 
date 


Patent family 
m«mber(s) 


Publication 
date 


US 4381522 


A 


26-04-1983 


NONE 






US 5210611 


A 


11-05-1993 


WO 


9417629 A 


04-G8-1994 








EP 


0681775 A 


15-11-1995 








JP 


8506703 T 


16-07-1996 


EP 0259970 


A 


16-03-1988 


GB 


2195066 A 


23-03-1988 








JP 


63260215 A 


27-10-1988 


US 4393277 


A 


12-07-1983 


NONE 







For more detafla about this annex : see Official Journal of the European Patent Office, No. 12/82 



